As novel 1,3-bis-electrophilic synthons, 1-benzotriazolyl-2-propynones provide access to the fused ring systems of pyrido[1,2-a]pyrimidin-2-ones and 2H-quinolizin-2-ones, known for their diverse biological activities. Reactions of N-(phenylpropioyl)benzotriazole (13a) with substituted 2-aminopyridines 14 afforded pyrido[1,2-a]pyrimidin-2-ones 16a-c in good yields (71-73%). Likewise, 2H-quinolizin-2-ones 18a-f were obtained in moderate to good yields (39-81%) from reactions of benzotriazolyl-2-propynones 13a,b with substituted 2-picolines 14. Extension of this methodology to other fused ring systems has provided 1-alkyl-and 1-arylpyrido[1,2-a]quinolin-3-ones 20a,b (40%) and 5-phenylthiazolo[3,2-a]pyrimidin-7-one (22) (54%) in moderate yields.
P ire n p e ro n e T r a n q u iliz e r R a m a s tin e A n tia lle r g ic A g e n t
A n tiu lc e r a tiv e T B X A n tia s th m a tic A g e n t The pyrido[1,2-a]pyrimidin-4-ones (for examples see Figure 1 ) form the best-known class of pyrido[1,2-a]pyrimidines, to which numerous synthetic routes are available.
3 Literature methods (Scheme 1) to synthesize the less studied pyrido[1,2-a]pyrimidin-2-ones comprise: (i) cyclization of 2-aminopyridine 1 with ethyl cyanoacetate 2 at 80-100 °C and 14 kbar; 4 (ii) the cyclization of 2-aminopyridine with the Vilsmeier-Haack 3 reagent prepared in situ from N-alkyl-Narylethoxycarbonylacetamide and phosphorus oxychloride, which always affords a mixture of the pyrido[1,2-a]pyrimidin-2-ones and pyrido[1,2-a]pyrimidin-4-ones; 5 (iii) reaction of phenylpropiolic ester 4 with 2-aminopyridine, which forms a significant amount of undesired side products; 6,1 (iv) reaction of dimethyl hex-2-en-4-yne-1,6-dioate (5) 7 or allene-1,3-dicarboxylic esters 6 8 with 2-aminopyridines; (v) acid catalyzed cyclization of N-acetoacetylated 2-amino pyridines/picolines/quinolines under microwave assisted synthesis. Quinolizin-2-ones. Quinolizin-2-ones are a little studied class. The only reported synthesis is 4-methyl-2-oxo-2H-quinolizine-1-carbonitrile (9) by the reaction of 2-pyridylacetonitrile (7) with 4-methyleneoxetan-2-one (8) (Scheme 2). 10 In particular, no reported examples use picolines in the place of 2-aminopyridines in the reaction with acetylenic carboxylic acid derivatives. 
Results and Discussion
Preparation of substituted 1-benzotriazolyl-2-propynones. As representative examples of alkyl and aryl substituted 1-benzotriazolyl-2-propynones, 1-benzotriazol-1-yl-3-phenylpropynone and 1-benzotriazol-1-yl-oct-2-yn-1-one (13a,b) were prepared in 87% and 95% yields, respectively (Scheme 3). 1-Benzotriazol-1-yl-3-phenylpropynone (13a) was previously reported by our group; 12 1-benzotriazol-1-yl-oct-2-yn-1-one (13b) is a novel compound.
Scheme 3. Synthesis of substituted 1-benzotriazolyl-2-propynones. Synthesis of pyrido[1,2-a]pyrimidin-2-ones. In the first reaction to obtain pyrido[1,2-a]pyrimidine-2-one 16a (conducted at 80-100 °C in acetonitrile for 2-4h), it was noted that a significant amount of byproduct 15 was obtained along with the desired product 16a. Thus when 1-benzotriazol-1-yl-3-phenylpropynone (13a) was reacted with 2-aminopyridine in acetonitrile at 80 °C for 2h, 16a was isolated in 27% yield along with the by-product 15 in 46% yield (Scheme 4). By-product 15 is apparently formed by the counter attack of benzotriazole to 1-benzotriazol-1-yl-3-phenylpropynone (13a). The isolated yield of 15 was decreased significantly by conducting the reaction in a sealed tube at 120 °C for 12h allowing conversion to the pyridopyrimidine 16a (R = Ph) in 71 % yield. Use of 4-and 5-methyl substituted 2-aminopyridines also resulted in the formation of corresponding pyridopyrimidines 16b and 16c in yields of 73% and 71%. 
Synthesis of 2H-quinolizin-2-ones.
Reaction of 2-picoline with 1-benzotriazol-1-yl-3-phenylpropynone (13a) in a sealed tube at 120 o C in acetonitrile afforded the expected quinolizin-2-one 18a in 61% yield (Scheme 5). Similarly, reactions of 1-benzotriazol-1-yl-3-phenylpropynone (13a) and 1-benzotriazol-1-yl-oct-2-yn-1-one (13b) with 2-picoline and derivatives also afforded the corresponding 2H-quinolizin-2-ones 18 in moderate to good yields. Scheme 5. Reaction of 2-picolines and 1-benzotriazolyl-2-propynones.
We were surprised to find that there were few reports in the literature on reactions of propionates and 2-picoline or its derivatives leading to the formation of fused ring systems. The reaction of 2-methylpyridine-1-oxide with methyl-3-phenyl-2-propanoate to give methyl(2-(2-methyl-3-pyridyl)-3-oxo-3-phenyl)propanoate is the only known analogue. 13 1-Benzotriazolyl-2-propynones 13a,b, being very good acylating reagents, react easily as 1,3-bis-electrophilic synthons to give fused ring products. 
Synthesis

General procedure for the preparation of substituted 1-benzotriazolyl-2-propynones 13a,b
To a solution of benzotriazole (2.96 g, 24.8 mmol) and thionyl chloride (5.55 mL, 20.8 mmol) in methylene chloride (20 mL), the appropriate acid (8.3 mmol) was added. The reaction mixture was stirred at room temperature for 18h. Solvent was removed under vacuum and the resultant solid was re-dissolved in ethyl acetate. The organic layer was washed with water, 1N NaOH (200 mL × 2), and brine. Recrystallization from ethyl acetate afforded the desired 1-benzotriazolyl-2-propynones in 80-95% yields. General procedure for the preparation of pyrido[1,2-a]pyrimidin-2-ones 16a-c 1-Benzotriazol-1-yl-3-phenylpropynone (200 mg, 0.90 mmol) and substituted 2-aminopyridine (0.90 mmol) were added to acetonitrile (3 mL) in a sealed tube and heated to 120 °C with stirring for 12 hours. Solvent was removed under vacuum and the crude mixture was separated by silica column chromatography (30% ethyl acetate/hexanes to remove benzotriazole, then 5% methanol/chloroform to elute product). Recrystallization from ethyl acetate afforded the desired pyrido[1,2-a]pyrimidin-2-ones in 71-88% yields. General procedure for the preparation of quinolizin-2-ones 18a-f 1-Benzotriazol-1-yl-3-phenylpropynone or 1-benzotriazol-1-yl-oct-2-yn-1-one (0.90 mmol) and the appropriate 2-picoline derivative (0.90 mmol) were added to acetonitrile (3 mL) in a sealed tube and heated to 120 °C with stirring for 12 hours. Solvent was removed under vacuum and the crude mixture was separated by silica column chromatography (30% ethyl acetate/hexanes to remove benzotriazole, then 5% methanol/chloroform to elute product). Recrystallization from ethyl acetate afforded the substituted quinolizin-2-ones in 50-81 % yields. 
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